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Chemical Extraction of Arsenic Co-precipitated with Amorphous Fe (OH), and
Fe,O,

CHEN Yi-ping'”, WANG Shao-feng', JIA Yong-feng'

(1. Key Laboratory of Pollution Ecology and Environmental Engineering, Institute of Applied Ecology, Chinese Academy of Sciences,

Shenyang 110016, China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The mobility and bioavailability of As combining with amorphous Fe oxides is vulnerable to the environment. In order to
figure out the specific effects of ageing time, Fe/As molar ratio and extractant-to-solid ratio on As extraction procedure, we chose 1
mol +L.™" hydrochloride acid and 0.2 mol-L~' ammonium oxalate/oxalic acid as extractants to extract synthetic Fe (OH),-As and
Fe,0,-As co-precipitates. The results showed that: D During the extraction of Fe (OH),-As and Fe,0,-As co-precipitates by 1
mol -L. ™" hydrochloride acid, extractant-to-solid ratio should be 50 and 200, respectively; while extracted by 0.2 mol-L ™" ammonium
oxalate/oxalic acid, the molar ratio of C,0;” to Fe in Fe(OH), and Fe,0, solid phases should be 4 and 2.5, 2 The extraction time
conducted by hydrochloride acid and ammonium oxalate/oxalic acid should be within 2 hours. 3 The Fe-to-As molar ratio and ageing
at room temperature had a little influence on the extraction of Fe( OH),-As co-precipitation, but significantly influenced on Fe,0,-As
co-precipitation. With increase of the Fe/As molar ratio and extension of the ageing time, the Fe;O,-As co-precipitate became more
difficult to be dissolved. @ It was worth noting that, As would be re-adsorpted by the insoluble solid phase during the extraction by
hydrochloride acid and ammonium oxalate/oxalic acid. So the inaccurate measurement would emerge during the extraction of As
combining with amorphous Fe oxides.

Key words :iron oxides; arsenic species; ageing; extraction time; extractant-to-solid ratio; Fe/As molar ratio
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Table 1  Extraction procedures for each single As-bearing Fe oxides

2 n(Fe)/n(As)

PEHGA

FREULATE]/ f&uﬁ(q:i)/m]ng’l

Fe(OH) ,-As FLUT3E
(OH)s 50 1000

Fe; 0,-As HT3E

D1 mol-L-" Ehiig
@0.2 mol-L°! EfiRy 1~24
SR (pH =3.25)
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1.4 Fe(OH),-As VT 55 20 1R & FF 5 1)
PR

FRELO. 2 g Fiifil 41 Fe(OH) ,-As FETTTETHE,
50.3 g A% As WEHERBTIR A A HEIE T,
A 100 mlL Fh R 55 50 1R S 52 s T (4 ORI A i A
545 Fe (OH) ,-As FEUTTERE S B0 & L N
500 , PRAEI 4 FBE fF ) , B 2 B IR T 7E 170
remin ' FRGEEEC 24 h. FAMHIFRECO. 2 g Bl &
(%) Fe( OH) ,-As HEUT0HE THEAN 0. 325 g 4Hk0™ 765
PEHUR G WA R 19 S5 4 T R AT B BV Sl 25 X
BAET,2,.4,6, 12,24 h FHAE2 mL, 33 0.22
pm VB HE FR A 2 M E WAH Y As | Fe YR,
1.5 As, Fe VRN &

AR 4 mol - L~" b R VA M 5 I 2 V4 fff
As. Fe WEEAE T P i As . & Fe &, 4Fek
W HIMA 0.2 mol - L™ B FREL 5% h ¥ W + BUIR ML R
96 °C M A J M 52 Fe 5 mEAE A EHERE H (1) L Fe

Pt

As VB0 R - OIS 4R O S AR, A 1
mL B (5% Bk +5% PUIRMER) , FH 5% iR
ER L ESEHE TR 4 h DL B SR & -
TN (AFS-2202 , AL 506 T 5E .

Fe ¥ 00 2 . BOE & 48 O 30 , 5%
HNO, i B & 2%, HJE F W i 43 A1 A ( Varain
AA240) JEA TN 5E .

1.6 XRD /i

X} Fe/As FEJR L 1000 fY Fe,0,-As LUTHE#1L

7 d 1180 d KM HEAT X SFRATH (XRD) 43#7r.

2 GRS

2.1 $REUGRAFhE
2.1.1  HREEE ] A

PRI [B] P S R AR E 58 A R U T4
IR 4 e B IS ).

(1) ERMRARHL Fe(OH) ,-As FEITIE 52 U a]
I S

1 mol-L~" ERHR 2 OHT i £ 1 Fe (OH),-As 3
UUUERESD 2 h B Bk A $E R C W] 3k 3 95% L) 1 [ 1A
1(a) ], Ut 2 h A2 ERE (] T £5 R 4 AR LA 5
SV DRMORE R ) S R (B B 2k 2 .

(2) HREEGE IR BALE Fe(OH) ,-As FLUTTE
FR) B JBCERE [1] P A o

0.2 mol - L' iR B 5% v 5 W £12 BOHT il 4% 1)
Fe(OH),-AsIEUTHE 2 h J5, il | ZREEHORE TR
[ 1(b) ], HFR Fe/As FEIR L 1000 [AAE i 14 i 4
BORTE 90% Ay, HoAlmp | BR4& BRI TE 95% L)
L BAEH 2 h BERE S CE AR T 4. IR R
i WS YR A B BUASS TR 7 A 2

100 g————@— /E 4100
S0 e ga— —— 0 s %ﬁ
N
B 0F —m— A%, FerAsso 190 &
% 40 | —e— As%, Fe/As 1 000 - 40 ﬁ

—0O— Fe%, Fe/As 50
20 - (2 SRERIRIR, WA E200 o Ry Fe/as 1000 120
0 1 1 1 1 0
1 2 3 4

I s e —————— BRI
S g0 80 &
ﬁ 60 |- 160 ﬁ
® 40| Ja0 ¥
= 5 20 ®

[ (b) FERREFIRIR, VR LS50 g
0 1 1 | 1 1 | 0
0 1 2 3 4 5 6
R /A

1 HERFIEERRE R IR &89 Fe( OH) ;-As
FITUE A, BRIRENE AT E AL
Fig. 1 Trend of extraction rate of As and Fe in the extraction
of fresh Fe( OH) ;-As co-precipitates conducted by

hydrochloride acid and oxalate buffer
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FETEPRUE S AR BT TS s DR BGR A F 1

(1) FHFRILHL Fe( OH) ,-As FEUTHE MW H Y
T
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ER TR B ORI 45 1Y Fes/ As FER L 50 13RI TE
A Fe(OH) ,-As F i WIE L 50, 200 B | LA
RABAE 95% L) (2 2) Wk & kb 50 7Y 1 mol-L~" £k
PR Y A JE LA SE A $ B Fe (OH ) ,-As FEUTHERE &,
(A IR B2 HE B Fe (OH) ,-As FL3TTE A & 1 My 50
RIAT.

(2) WRREZDE MIE LI Fe(OH) ,-As FLUTTE
F1R) R I L ) A

0.2 mol-L™" iR B % w75 W 12 WO il 4% 1)

Fe( OH) ,-AsIEPITERE i 2 h (3R 2) , W [& Lk 50 A,
fifl | BRPRECR A LA 3% F 32% 5 & L3 in £
200 Fif A BRER ORI N 2] 98% |, FEA ST 4
W ] VL 50 I A ZRERBCRARE T
SRR I A g s i 0. 38 o 3545 I EE 50
1200 HSF R R AR A A 2t 5 VR R BV AR Y Fe 11
JEE IR LUIIAE 4 ZeA7 , aT L, K2 4 mol BERRIR vl 4% &
1 mol Fe. [HIIL, & BARIETE & R L VTS Fe
(OH) ,-As, FEAR S A H Fe (EE/R HLTE KT 4.

F2 HEE, ERRENARIRN Fe(OH) ;-As HITUIEH M 2 h BFAYR | $RIRELE

Table 2 Extraction rate of As and Fe conducted by hydrochloride acid and oxalate buffer from fresh Fe( OH) ;-As co-precipitates

PEBOR [ L v _— EINI7E 311 R B D7 IR TR AR X
n(Fe)/n(As) /mLeg~! REERRE — s w Fe $I0%/ % As SR/ % Fe IR/ %
50 Bl 95 100 3 32
50 Bl 96 89 98 98
200 k3 H 100 100 99 100
26 4~ H 95 94 101 94
1000 200 Bl e 83 95 88 98

(3) EhFR LB Fe,0,-As FL 0 TE A W & 1 1Y
T

ER TR U 45 1 Fe/As BEJR L 50 AL i vE
A Fe,0,-As BEdH (2 3)  WE EL 120 B fift | AR4REHR
FOHH 85% | 90% Tt | BRI 56 AL W I
Lt 200 B, RER BUR 23  96% | 98% , B 4 Kk
ARGEA AR B W E L 500 IR Ak R BOR I 3k 2]
100% . e nl U, 3 [ e 200 B B 48 S AR 58 4 4
I, Y 1 EL 3 ] 500 X As $REE A8 insE R X
K, A BUHT #5519 Fe, 0,-As FLUTTE R, 3 [
Lt 200 (ERIR FH B A .

(4) FIREL IR LI Fe,0,-As SLUTTERY
T L B B

0.2 mol - L~ HE iR i 5% ¥4 W 32 IUHT i 2% 1Y)
Fe,0,-As ILTTERE ST, B IR R LA 3 i | k4
HCR Bt 22 B S 3860, ¥ [ HE 500 B | 2R B ]
F3K100% 2247 (F£3) . 435w E L 120 1200
Ao B R AR B M 2t 5 VR T S A 1Y) Fe BEJR L, 3R
P EE R IR 2.5 A2, Al W, K& 2.5 mol B
FRAR AT 254 1 mol Fe. [R5 BLARIIESE 20 i Fe
(OH) ,-As HLPIVE , FRR AR 5 A Fe MYEE /R LT
KF2.5.

F3 S, EERE NATRIRI Fe,0,-As HTUIEME M 2 h RFAIM | $KIRENE

Table 3 Extraction rate of As and Fe conducted by hydrochloride acid and oxalate buffer from fresh Fe; 0, -As co-precipitates

PRI [ L . I Eh AR EL R R P TR R L
n(Fe)/n(As) /mL-g~! FrinE LR As B/ % Fe 2H0%/% As $RBCR/ % Fe $EHUE/%
120 Bl e 85 90 2 46
Bl e 96 98 23 77
50 200 #4341~ H 20 67 34 70
1k 6 1~ H 1.9 12 6 9.6
500 % 101 106 103 98
1000 200 Bl 27 16 80
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